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W. B, JENNINGS
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PHOTO PRODUCTS DEPARTMENT - NEWPORT PLANT
SOLID WASTE DISPOSAL
MAGNETIC TAPE VENTURE - WASTE TAPE DISPOSAL .

At your request, I have studied the problems associated with
disposal of waste Crolyn® tape including the adequacy of present
landfill methods and possible alternative disposal schemes. My
findings, presented below, have been reviewed by A.C. Barlow and
R.G. Kissell, Jr. (ESD Water Resources & Pollution Control) who
are familiar with the Newport Plant.

SUMMARY AND CONCLUSIONS

1. Both hexavalent and trivalent chromium can be dissolved from
the waste tape. Laboratory tests indicate that only a small
percentage of the total tape chromium content will dissolve.
The effect of long-~term burial in a landfill site is unknown.
Even if small amounts of chromium dissolve from the tape,
the potential for ground water or stream pollution increases
as larger quantities of tape are buried.

2. Carefully supervised and controlled burial of waste "Crolyn"
tape at the present Newport Plant landfill site is the best
alternative for the short term. Other disposal methods,
preferably excluding landfill, must be developed if continued
large scale production of waste tape is anticipated.

3. Borings have been made in the vicinity of the "Crolyn" tape
disposal area and well points have been placed.in some of
these bore hcles. The test borings indicate that the soil
in the vicinity @I the disposal area will retard migravion cf
contaminants. However, care must be taken that tape is act
buried in sandy water bearing lower layers. ‘Water samples
from the test wells show very low chromium levels which

may be background concentrations. ﬂ R 2 O 0 O L} 0 .
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February 10, 1970
W. B. Jennings

L, Drums containing CrO2 or CrO2 dispersion mixtures should not
be buried at the Newport landfill site., Alternate disposal
methods, such as contract disposal, or CrOp dust calcination
for return to chromate producers should be considered.

RECOMMENDATIONS

1. Burial of the waste tape should be confined to the upper
6 or 7 feet of the landfill area. If a sandy water bearing
strata is exposed in digging a new pit, this pit must not
be used and should be refilled. Tape should be collected in
and buried in large polyethylene bags as is presently done.
Compaction of the tape to the greatest degree possible is
recommended. '

2. Water from the sample wells in the landfill area should be
sampled quarterly and analyzed for chromate and total
chromium content., Since original well samples were not large
enough to get an accurate chromium analysis, new samples
should be taken. These should be compared with samples from
the Christina River and plant wells removed from the landfill
site (this is presently underway).

3. If it is anticipated that large volumes of scrap tape will
continue to be produced, alternate disposal schemes will have
to be developed. I recommend that incineration and return of
Cr203 ash to chromic acid manufacturers or other reuse schemes
be considered rather than landfilling of large quantities of
this material.

My detailed discussion is presented on the following pages.

If you have any questions or wish further assistance, please feel
free to contact me.

ENGINEERING SERVICE DIVISION

A ol

P. A. Paimer

AR2000L I
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Burial of waste "Crolyn" magnetic tape at the Newport Plant landfill
site was begun in 1967. To date, the equivalent of 41,000 pounds ‘
of Cr02 is buried at the Newport site and an additional 10,000 pounds

is anticipated for 1970. These large quantities of landfilled

chromium posed questions of the ultimate fate of the tape, the
desirability of this method of disposal with respect to potential

ground water and stream pollution, and the alternate disposal

methods available. Each one of these aspects is reviewed below.

Tape Decomposition

Present knowledge of the decomposition of both CrO2 and CrO2 bearing
tape are largely the result of Dr. W.D. Bottjer's work which I will
summarize below.

Chromium dioxide (CrO2) will slowly dissolve in water through the
rfollowing disproportionation reaction:

3 CrOz + H20 ——> 2 CrO(OH) + CrO3

One-third of the chromium then would appear in the hexavalent form

and the other two-thirds appear in the trivalent form. Early work

on distilled water extraction of chromium dioxide powder showed a

rate of decomposition of Cr02 of approximately 0.03 wt %/hr at 25°C.(1)
Other work indicated that a steady state concentration of about 100
mg/l CrOL might be attained at room temperature.(2) Elevated
temperatures (65°C) might increase this to about 500 mg/l.

Early tests indicated that the tape would generate chromium
approximately 100 times less rapidly than the oxide and: that as
little as 0.1% of the total chromium would be available for
extraction. More recent studies of the buildup of Cr03 in distilled
water in contact with various tape formulations have given Cr03
concentrations of 0.5 - 1.3 ppm for 72 hours'! exposure, 0.5 - 2.7 ppm
for 168 hours' exposure, and about 3 ppm for one month's exposure.(3)
These laboratory tests also indicated that 3 ppm CrO03 might be a
maximum and that some of the Cr02 and perhaps some of the Cr03 formed
would be reduced by the binder in the tape. Although it appears

that a significant amount of the CrOz or Cr0Oz breakdown products may
be permanently trapped in the tape, the fact remains that some soluble
.chromium, particularly the chromate ion, will be released. The
effect of long-term burial cn tape decomposition and production of
soluble chromium compounds is unknown and probably cannot be
adequately simulated in the laboratory.

We must conclude that soluble chromium compounds will be produced
oy landfilliing.

Water Pollution Potential

The concern in burying the waste tape at the Newport landfill
is that soluble chromium compounds from the landfill sifRPBOOL 2
either contaminate the area ground water supply or pollute the
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Christina Riveér. The United States Public Health Service has a
mandatory limit of 0.05 mg/l (0.05 ppm) for hexavalent chromium
in domestic water supplies. No limit has been set for trivalent
chromium., Concentration of hexavalent chromium in ground water
must then be limited to this amount if it is used as a source
of drinking water., This limit is twenty times lower than the
concentration of hexavalent chromium measured after prolonged
exposure of tape to distilled water in the laboratory. 1In addition,
the potential for pollution grows as the quantity of buried tape is
increased, An estimated 51,000 pounds of CrO02 in waste tape will
be buried in the dump by the end of 1970. If we assume that one-
third of the chromium from this tape becomes dissolved as hexavalent
chromium, it would take 26 billion gallons of ground water to dilute
it to the USPHS standard. Even if only .1% of this is taken as the
probable amount of hexavalent chromium which will be released, this
number if still a considerable 26 MM gallons. At present, there
are no known wells for drinking water within the area of the plant;
however, this may not always be the case.

Delaware water quality criteria presently only define in general
the tolerable level of potentially toxic pollutants., The quality
limits for toxic substances pertaining to the reach of the Christina
River in the Newport vicinity is stated as "none in concentration
harmful (synergistically or otherwise) to humans, fish, wildlife

and aquatic life". The future intended uses of the river include
recreation and the maintenance and propagation of fish, aquatic life
and wildlife. Delaware, as well as most other states have applied
the suggested levels of pollutants presented by McKee and Wolf. (L)
This reference suggests maximum levels of-0.05 mg/l Cr for both
trivalent or hexavalent forms.

The amount of chromium reaching the Christina River would be a
function of the drainage from the dump. The net average flow of

the Christina is about 200 cu ft/sec, and the minimum about 10%

of that. This means that to restrict the concentration of chromium.
to 0.05 ppm, chromium leakage to the river would have to be restricted
to about 0.22 1b/hr during minimum flow and about ten times that
during average flow. As a method of comparison, if we assume that

the leakage to the Christina equals the maximum 0.03 wt % decomposition
of the anticipated 51,000 pounds of chromium dioxide in the dump,

3.3 1lb/hr of hexavalent chromium would be released. Considering the
small amount of chromium needed to exceed the criteria we must accevot
that river contamination through landfilil drainage is possibie,

Adequacv of Pfesent Landfill

‘The amount of ground water or stream pollution which may resuxt

Irom burying the Sape at Newport 1s a3 furnction of many variables.
.The effect of burial on tape decomposition is unknown. Acid soil
(most probable) would speed the reduction of hexavalent chromium

to the trivalent form, but also increase the solubilitﬂ ﬁ@dﬂxﬂaﬁmgty
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of the hexavalent form., Organic materials in the soil would
also tend to reduce the hexavalent chromium. Alkaline soil

would tend to reduce the solubility and mobility of trivalent
chromium compounds, but would tend to stabilize the hexavalent
chromates. In the final analysis, we cannot count on soil
chemistry to prevent the slow solution and migration of chromium
compounds from the landfill area. The major factor in preventing
ground water or stream pollution is the ability of the soil to
retard the migration of the soluble compounds which may be produced,

Because large quantities of chromium tape have already been

landfilled at the Newport site, and alternate disposal schemes are

not immediately available, I have had tests made at the disposal

site to determine the adequacy of the present method. Test borings
were made to measure the permeability of the soil and piezometers
were placed in a number of these borings so that ground water in

the area of the disposal site could be monitored for chromium content.
Exhibit I attached shows the exact location and elevation of each

of the borings. Exhibit II is a graphical representation of the
boring logs with the locations of the well points shown., The original
boring logs are also attached. These logs show that the upper 2-13
feet is composed of silty clay with layers of sand beneath. This

sand is wet and determines the water table level throughout the dump.
Except for the extreme northeast corner of the landfill area, the
upper silty clay layer is at least & feet deep. Shelby tube borings
were taken throughout this layer for undistrubed samples to be used .
in permeability tests.

Exhibit III shows the results of permeability tests, sieve analyses,
liquid limit and, placticity index tests. The measured permeabilities
of less than 10-6 cm/sec indicate that this layer is practically
impervious., Liquid limit, placticity index and sieve analyses

results confirm that the upper layer is a clayey silt which would

be expected to have low permeabilities. Although the permeability

of the upper layer of the dump is not as low as that of pure clay,
its ability to retard migration of compounds dissolved from the

tape should be good,

Five well points were placed in the bore holes toward which the
drainage from the landfilled area would be expected to flow.
Analyses of water samples from these wells gave no indication of
chremium from Well BD-L and less than 0.l opm total chromium for
the remaining wells, BD-5 through BD=-8. Thess results are at the
limit of analytical ability to detect chromium and are not highly
accurate because small water samples were supplied for analvsis,
The results are encouraging in that high concentrations of canromium
were not detected, Hewever, they are in the range of UJSPHS limics
Zor chromium previasusly mentioned. The small amount of zhrcmium
detected may actually be tne background amount in the waters of
this area rather than an indication of small amounts of chromium
being released from the landfill area. .

AR2000LYL
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Further analyses using larger samples of water are necessary. 1
have recommended that each of these wells be resampled and, in
order to determine background quantities of chromium, that a
distant well in the plant be sampled and samples be taken of the
Christina River upstream and downstream of the landfill area.
This program is underway.

In light of the evidence to date, I believe that closely supervised
burial of waste "Crolyn" tape may be continued at this site. I
recommend that burial trenches be no deeper than 6-7 feet. If a
wet sandy layer is uncovered while digging, the pit must be refilled
and not used for burial. The waste tape should be buried in large
polyethylene bags as is presently done. Tape should be compacted as
much as possible to conserve space. Borings were only taken in the
immediate area of the present burial site and it is not known how
extensive the area containing adequate depths of clayey soil is.

In addition to close supervision of burial, I recommend that the
wells be sampled quarterly to determine if there is any increase

in chromium. This must be a continuing program since migration of
contaminants from landfill is normally a very slow process and con-
tamination might not be detected for years.

I believe that landfill of waste tape at the Newport dumps is an
adequate solution for the short run. However, if large quantities
of waste tape are to be produced year after year, a more suitable
disposal method will have to be found. Very large accumulations

of waste tape buried at this location, regardless of the precautions
taken, constitute a very real environmental threat. In addition,
the ultimate cost of landfill will be high as land which might

be used for productive purposes is used up.

Alternative Disposal Methods

I have surveyed other methods which might be used for disposal
of the tape if continued high scrap production is anticipated.
My appraisal of various alternate methods is outlined in the
following few paragraphs.

Burial at other sites in Newport is possible. Even though County
landfill areas are thoroughly surveyed for potential of ground water
‘pollution, 1 have ruled these out for "Crolyn" tape because of
security reasons., Suitable areas for landfill are at a premium in
Delaware and the situation is extremely critical in New Castle
County., Contributions of large quantities of tape to these landfill
areas would not be welcomed. If we were to dispose of ~ontinued
large quantities of this tape by buiral on Du Pont sites, I would
recommend that it be done in specifically excavated pits Ior thls
purpose which would te clay~lined. This would Ze 2xpensive,
particularly if purchase of new land would be required.

AR2000LD
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belonging to the Pigments Department. This land is urgegtly needed
by Pigments Department for both chemical dumping and solid waste
dumping. In addition, they are already experiencing pollutlon
problems from the waste disposal at the plant, and this area can
be ruled out for disposal of "Crolyn". Generally, burial of .
"Crolyn" tape is unattractive from both the pollution and economic
standpoint in the long run.

I have checked the possible use of land at Cherry Island presently ‘

Incineration is attractive in that the residue ash would consist
primarily of Cr203. This material might then be returned to

chromic acid manufacturers for reprocessing. Incineration of
Mylar® base tapes is not easy and considerable developmental effort
would be required to design a workable system. Attention will have
to be given to the control of emissions of chromium containing com-
pounds to the atmosphere. Although neither incineration nor other
methods of recovery of chromium from the tape will be inexpensive,
such methods for the disposal of tape must be developed if long-term
production of waste tape is anticipated. Consequently, I recommend
that a Photo Products Department program be instituted to find an
acceptable alternate means of disposal, stressing recovery or recycle
of the chromium.

Contract disposal of the tape has not looked att?active, primarily
because the disposal services would haul the wastes away only to be
landfilled at another location. We would have little or no control

of the way the landfill is carried out and we would have problems .
with security in being sure that the waste Wwas disposed of. There

is a new commercial waste disposal company, Rollins-Purle, Incorporated,
(5) which is constructing waste dispersal facilities: in Bridgeport,

New Jersey. I believe they will run a reliable, competent operation

and that we should have no security problems in dealing with these
people.

James McLaughlin of Rollins-~Purle said that they may be able to
dispose of the tape, and will submit a proposal to me for the cost
of haulage and disposal.

Drums of Settled CrQ0-o Dispersion

In 1968, I recommended that Atlantic Industrial Tank Maintenance, Inc.
be contracted to dispose of 60 water-filled drums containing settled
Crd2 dispersion.(d) Since that ime, an additional 220 drums have
been disposed of by this firm., About 150-200 more drums must be
disposed of in 1970. Although I am somewhat concerned about

Atlantic Tank Maintenance's durial procedures in light of tne larger
aumber of drums being turied than I anticipated, I belisve we zan
continue S0 use their disposal service. I am sngaged in a3 study

of disposal services in this area. If I Zind their method of

disposal is inadequate or that there are other services which will
handle these wastes more adequately, I will let you know. I have :
contacted Rollins-Purle about these wastes and they feel that thev .
can dispose of them. I do not have cost information at the present
time, but will advise you zs mere infcsrmation becomes availsble.

AR2000L6
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Cr0s Powder

At present, about 10,000 pounds of off-specification CrOp powder

is being stored at Newport. Unknown quantities of this material
will be produced in the future. Some consideration had been given
to adding sodium sulfite to drums of Cr0O2 and landfilling them at
the Newport Plant dump., As W.G, Bottjer pointed out in his letter
of October 28, 1969, the proposed addition of sodium sulfite would
not be large enough to complete the conversion of Cr0O2 to CrO(OH).{7)
In any case, I strongly urge that drums of CrO2 not be buried in

the plant dump. As the drums corrode, large quantities of both
sodium sulfite and Cr02 would be made available for leaching in the
ground water without benefit of the possible retarding of minimizing
effect of a tape binder on leaching.

Since the Cr02 contains chromium in concentrated form, I recommend
that this material be returned to chromic acid manufacturers for
recycle. If there is concern about security, I suggest that Cr02
be recalcined to Cr203 before being sent off plant.

P. A, Palmer
2/10/70

AR2000L7
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(Tape Leaching) DRD-66-IV - Laboratory Support for Magnetic
Tape Venture - Reactions of CrO2 and Organic Compounds.
(William J. Bottjer)

Memorandum - September 28, 1967 - R.W. Hendricks to D.M. Hiller
Chromate Generation from Scrap Tape.

Memorandum ~ October 7, 1969 - W.G. Bottjer to B. Meerkamper
Examination of Possible Contamination of Water Supplies by
Burial of "Crolyn" Tape.

"Water Quality Criteria, 2nd Edition", McKee and Wolf - The
Resources Agency of California Publicatlon No. 3-A (1963).

Rollins=Purle, Inc.

10 W. Baltimore Avenue

Lansdowne, Pennsylvania 19050

Phone - 215-622-5005

Mr, James McLaughlin,

Director of Marketing .

Letter - September 12, 1968 - P.A. Palmer to W.B. Jennings -
Photo Products Department - Newport R&D - Waste Disposal
Magnetic Tape Venture - Waste Tape Disposal.

Memorandum - October 28, 1969 - W.G. Bottjer to R.F. Bree -
CrO2 Waste Disposal.
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*Blows

From

To

Driller’'s Description of Materials

From To

. )

1.5

2.5 Variegated Silt

v
w

L.o

L, O

= N
=l

£.0

Brown & Gray Silty Sand (Vet)

Vgripgahpﬁ Clayey Silt

21 by

6.0

'74._ 5

" " "

8.5

o

10.0

" " n

11.5

N M e W

11.0

12.5

11.5 Variegated Silty Sand w/Gravel

13.5

15.0

z

N
= Wn o

12 0 " " it n "

: (n
N DN

£ 3
LT

Iy

increments,

KS:

...............................................................

ber of blows of 300 Ib. hammer dropped ﬂﬂnZ:@;BrﬂiSoSrive

GROUND WATER

-------------------------------------------------------------------

‘A Number of blows of 140 lb. hammer dropped 30 in. required to drive 2 in. split-spoon sampier for each of thred

L,o

. | 5_13-4Q ‘Q<D A re ;
: At i
(6=16-69Completion

—t g

D

G‘Iﬂ,ql
ed)

aea
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' 0- 1
BORING LOG :éiié%;;;;ﬂ‘lil’

e DuPont Company ... .. et ttenerreeets teeeresenerisesasese....PROJECT NO.

ol
s
(2.8 o2

j

w
]

Iand . Fill,...Newpoxrt., Delaware .. ...... veveveeaner.....SUPERVISOR R.HoOward....|

ORING NO. DEILLER . l DATE ________,
| 6-13-69 9-10 i

, BD~-3 J,_ Holtzman
‘FEATHER SURFACE ELEVATION lDATUnI
Fair |

Sample Depth Strata *Blows 12-13

Sample | Depth - Fect Feet Driller's Description of Materials A 13-14
No. From To From To

o 1.5 0 Variegated Clayey Siltk
"_ " " ] 6

Browvm Clayey Sand Shel

=

g e
fneg
@
5

v a4

0
.0 19.0 /8.0
0 10,5

5115,0.12,01 15,0 Coarse Gray & Brown Silty Sang 2 i

(o 3N o
o
3

19-20
Variegated Silty Clay

- = NO DO
)
o
IS
L3
o
&
R

t

\Un ka) -
- {0 N

Yo

=
o)
N
~d
k]
o
©w

25-26

26-27 A
27-28
2 28-29 .
T29-30
30-31
31-32
22-33
33-34
34-35
35-36 -
36-37 ;
37-38 '
- 38-39 '
39-40
40-41
41-42 )
42-43 ‘
4344
44-43
. 45-46 1
| | 46-47 '
47-48
| % TRy

+3-30
*A Number of blows of 140 b, hammer dropped 30 in. required to drive 2 in. split-spoon sampler for each of thred 5_0.1:"..1_._
6 in. increments.

3152
* B Number of blows of 300 Ib. hammer dropped IM qu@r@:l@oSzﬁye ....... in. casing 12 inches. 52.53 ‘
resuascs . e |
ereeiaens 5z
“55-56
GROUND WATER .f&ig
6-13-59/ 1 2,M, | 2.8 55-59
- 53:50
! 0%

———sn
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BORING LOG

-EXH!?’)?”T' L Comi

v

..................

Ame DuPont Company. . ... ... et e vevv.....PROJECT NO. -5

JORING NO. tDRILLER ID ATE 8- 9 |

‘ BD-4 . ~J. Holtzman 6-13-69 9-10 :

VEATIIER SURTFACE ELEVATION | BATCSL. T T S—
Fair '

1
Sample Depth Strata *Blows 12-13

Bample | Depth - Feet Feet Driller's Description of Materials A 13-14
No. From To ' From To

i 0 1.5 (0] Variegated Clayey Silt 2 2
2 Py 5 I" . 0 " L " she bv 17-18

18-18
L 14,8 16.0 6.0 " " " 10 11111l | eme

\ﬁ

e 48-49

*A Number of blows of 140 Ib. hammer dropped 30 in. required to drive 2 in. split-spoon sampler for each of threq 3031
6 in. increments.

* B Number of blows of 300 lb. hammer dropped 18 in. required to drive ....... in. casing 12 inches. 5253

o 5354
WRKS: ..5,0%..2% . Gale - PLlO8 i iiiiiiiianinnniinns s . P ccererectataseaenasesceee ) TEYEET
’.....;.....1...C/r.?fI....2f'..x.36.'.‘..‘f1c11 Foint &RZGQOSS 5551

....................... R R

Seeccrs et tarssesnnsetsran e

GROUND WATER

e iieeeneaaa! Top..of . Saresn.3.0'... Battam 5.3 -

T S e RO ~6=L3=5—9!J_B.li.__5_.ﬂ___458’§§———4
. | Dry T

s vacascena
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19711

BORING LOG

........................ e trertentreress s PROJECTNO: oovreeernnnnnnnn,
Iand . Fill,.. Neuwport, . Relaware............ eeeeaeeaann sureErvisorR.. Howard...

EXHIBIT I ContTp

| kB

DN
B

[Y
-

o
]

5w

ORING NO. DRILLER

BD=~5 '

J, Holtzman

EATHER

iSURFACE ELEVATION
Fair i

[DATE
6=12-69

[+]
]
{1l

9-10

DATUM

10-11

Sample
Depth - Feet

From To

Depth Strata
Feet

From

Sample
No.

To

Driller's Description of Materials

11-12
12-13
13-14
14-15

*Blows
A

0

L

Variegated Clayey Si1t.
o

15-16
16-17

"

17-18

k3" W
g YW

Shel by

"

N DN =
A\, o ¥, §

o "

18-18
10

10,5 "

" o

19-20

10 20-21

12,5110,5

Gray Silty Clay

21-22

15.0 17.5 "

"

"

22-23 |
23-24 !

8.520.0 2l 5

Coarss

Brown Sand & Grave}

24-25 |
18

'
o 43 O\m(:‘ual" -

N
i

2,0

in {n

5.0

L rown Fine Silty Sand

25-26 !

KN YO = o N
N = v NN

26-21 -
27-28
26-20 .

29-30

30-31

31-32
32-33

33-3¢

34~35
35-36

36-37

37-38
38-39

- 39-40

40-41

41-42

42.43 ,
43-44 |

ti-45

45-46 |
46-47 ;

L

$7-48
418-49

*A Number of blows of 140 lb. hammer dro
6 ip. increments.

* B Number of blows of 300 1b. hammer dropped 18 in. required to drive

REMARKS: .19,.5.%.

2%..Gal
1. G/ Wall

Sessssestenes

------

--------------------------------------------------------------

pped 30 in. required to drive 2 in. split-spoon sampler for each of three

GROUND WATER

45-50

50-51
“51-53
"§§T§3

----------------
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30RING NO. ;DRILLER 'DATE - : 8-

i . - - -
VEATHER BD-6 léUllﬁEﬂﬂEi&%}O.zmw lDATUl\él 12=69 3-19

Fair

Sample Depth Strata *Blows 12-13

Sample | Depth - Feet Feet Driller’s Description of Matcerials A 13-14
No. From To From To .

i 0 1.51 0O Variegated Clayey Silt
2 2 4,0 5,0 " "= " 10{15 | 17-18

L 5.5 5.5 " " " Shalby - 171920
5.51 6.0 | Brovm_Silty Sand (Wet) 20-21
5.51 7.0 9,0 | Gray Silty Clay 5
10,0 9,0 111,0 | Gray Clayey Silt w/DPent

11,012

N Lo

O Un

o
R
in v
~N W &=
[

()

L
[ %]

'

Un

10,0 12,0 | Gray Clayay S3i1t ' 1

12,0 | Coarse Gray Sand & Grave) ' 26-217
" “" H L] "

LAV I -
0 [0
3 p
N AR
()

18.5 Brown Fine Clayey Sand 6 10 | 29-30

25.0 " " " " 10/ 1110

O

\

H
NO [0 ' ™ n b

SN
%)
»

wm
}..l
p

-
o
>

n
N
3
on)
NN
N1«
) 1]
(SRR ]
w]|o

n O W
3
(o2l ol o/

'*A Number of blows of 140 Ib. hammer dropped 30 in. required to drive 2 in. split-spoon sampler for each of three _39-51
6 in. increments, .

¢ B Number of blows of 300 Ib. hammer dropped 18 in. required to drive ....... in. casing 12 inches. 52-53 !
: 53-54 :
arks: .21.0°% Gal. Pipe...2" .. ...... 9. —
‘ . Pe ﬂ 0. 0 05 7 ..................................... .

............. 1. .C/M Well. Poink. (Bukton. Type ) 2 xS e 55 ;
‘ R 56-5%
.............. TQP..Qf..S.CI‘.G.Qn..l.QcQ...................... CSROUND WATER

! Srss
6-13-69! 1 p.u.| 1.2 5859

--------------------- R A R I I I R R N A S




e - | Evineir i CONT' 1

- WALTON CORPORATION —
: Drilling Contractfor * BLOWS ON

CASING B

 NEWARK, DELAWARE 19711 . i
. .____._L. LLB.G.)___. W
BORING LOG -2 7
sME DuPont . Company. ... ................. ... T vevess PROJECTNO. «eoovneennnlnn,
Land. Fill,. . Newport,.Delaware . ... .. e surervisor R.Howard |
‘ORING NO. lmﬁfwu . DATE
BD=7 ! J. Holtzman 6=12-69
TEATHER lsm:mcx ELEVATION DATOM
Fair ,
Sample Depth Strata *Blows
Sample | Depth - Feet E"eeb Driller’s Description of Materials A
No. From To From TO
1 0 1 1.5} 0 Variegated Clayey Silt iy | 3
3= 71 2,01 4,0 " " " SHel bl
5| 4,01 5.5 " " " 51 11111
3=l | 7,01 8.5 8.5 " " " Shelhy
5 | 8,5110,018.5 19,0 |Med, Brown Sand (Wet W.L. 5.4) 3131 5
> 9,0 111 ,0!Gray Sanrdy Clay
6 {11,0112,5111,0112.5 |Brown Peat 3141 5
12,5114 .0 !Gray Silty Clay
7 113.5115.0134,0145,0 Coarse Gray Sznd & Gravel Al 61 6

*A Number of blows of 140 lb. hammer dropped 30 in. required to drive 2 in. split-spoon sampler for each oi thred 505 L
6 in. increments. 51-52

¢ B Number of blows of 300 1b. hammer dropped 18 in. required to drive ....... in. casing 12 inches. 52-53 1
REMARKS: ..13.0%.~.2".Gal ...Ei.pe.g.‘..z..o. 0058.............. e eeteenaeaanas i ,
cerereeeee LG/ WY Point., 20487 .. e et aaaaaaa ] ’53’50‘1;

GROUND WATER 3657 '

t { : —_—
” - 1 oy '59
.................... 6=13=62311 P.M, | 3,0 3%

! 30531
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R . FHAE
‘ | : BORING LOG EEEEX%

amp DuPont Company ... ... .............. e eeeenneraeeneanesaenns W PROJECT NO. «nnvvannnnnnns S

Land -Fill,--...-Newporty.Delaware.............coeeeee. .SUPERVISORR, Howard 6-

{ORING NO. DRILLER - lngﬁ: ‘ 8- 9 o

BD-8 : J._Holtzman o $=16-69 50

TEATHER SURFACE ELEVATION lDATUM —_—_—
Fair ‘ ‘

Sample Depth Sirata *Blows 12-13

Sample | Depth - Peet Feet Driller’s Description of Materials A 13-14
No. From To From To .

o |1.5] O Variegated Silt 314 | 31T
2. 5 .0 Bé . - 2 18-19

Lb,0o 6.0 516,01 Variegated Silty Clay Shellby Tozo
6,0 0

9.5

N

DN
—
-3
)
v
2]

4 |

3

7.516, Variesated Silt
11.4 13.0 | Variegated Silt b |7 9

3.0 14,0 | Cray Sandy Silt (Wet) | .28-3¢ ;
14,0 14,2 | Gray Silty Sand |

13.5 15,0 |14.2 19.0 | Gray Sandy Silt

. 18,5 20,0 24,0 | Coarse Gray Sand & Gravel
8 123.5 R5.0 /24,0 25,0 | Brown Silty Sand 619 | 823

AN
(0]
NO
8
o
2
=

AN B W

N
N
N
N
(o2}
U

[ &3
|

g3

n

~3
I3
-3
A
%)
©

"
e
[}
[
[e/]

*A Number of blows of 140 1b. hammer dropped 30 in. required to drive 2 in. split-spoon sampler for each of threq 99-51
6 in. increments.
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: . . . Creaecessectesresiietacstatactanacnnstsenanes 5153
N l..C/}I...#327..&icll.Po.ira;ﬁ.ég’thg. rne). 2Mx48n 5556
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EXHIBIT DL

GEOTEC ASSOCTIATES _ ORtarngy
(Req)
302 Beverly Road

Newark, Delaware .

NEWPOI

AT, DELAVARE

SAMPLE PEEMEABIL ITY'_ 7 NATURAL MOISTURE LL PL Pl %Passing ::20
cm/sec x 10

BD 2, 4=6! 2.9 22.5 48.4 28,7 20
3, 7-9'  72.1 15.6 NP NP 18
5, 46" 16.4 ' 24,5 28.1 23.7 4
6, 4=5.5' 5.5 . 18.7 33.4 20.4 13
7, 2=4 13.5 21,5 29,5 23.0 6 £8
7, 7-8.5 6.1 21.9 27.8 23.0 5 32
8, 4=6 19.2 22.0 27.9 23.6 4 89
| |
Re dizliolls G=13=¢3

AR200060
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GEQTEC ASSOCIATES

302 Beverly Road
Newark, Delaware

JNEWPORT |

Boring Sample Katural LL PL P1 % Passing
Moisture #200
BD 5 38,1 29.7  25.3 4 79
3 23,6 28.1 21.5 7 89
4 22.7 25,3 20.1 5 87
5 31.4 29.4 23,2 6 99
6 32,5 33.6 24,0 10 96

7 - 30,8 NP NP see attached
sieve analysic

8 23.5 NP NP sieve
. BD6 1 21.0 30.4 20.8 10 88
T2 14.64 28,5 19,9 9 o1
& 20,3 20.8 18.0 3 65
5 118 55.6  43.0 13 100
6 52.1 42,1 32,8 9 96

7 15.5 NP NP sieve

8 16,7 NP NP sieve

9 13.5 1P N2 sieve

‘ AR200063
6=25=69 rin
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‘ E. I. pu PoNT DE NEMOURS & COMPANY ‘ (’?e@ &/

- WILMINGTON, DELAWARE 19898

PHOTO PRODUCTS DEPARTMENT

December 10, 1969

TOs P. A. PAIMER, L-13 WIO
FROM: W. B. JENNINGS bJEFt;
.

AR v

CONFIDENTIALE"

— e — G mew  W— wm—e G e G S—

SCRAP TAPE QUANTITIES

.The following quantities of magnetic tape, expressed 1in terms
of Cr0- contalined, have been buried at the Newport Plant Dump.

YEAR M LBS. EQUIVALENT CR O»
1967 | | 2.5
1968 ' ' '12.5
p 1969 - 26.0
TOTAL 41.0
Estimate 1970 | 10.0

WBJ/jhb
cc: R. M. Halre

e AR200067

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY



Photo Products Department ce+—R-—Waller-Engg., LYWW 7
Experimental Station W. B. Jennings_Newp?§ WAL -
B. Meerkamper-E356 '"80)
J. E. Dickens~-E356
File A-4.2

‘September 28, 1967

MEMORANDUM

T0: D. M. HILLER
FROM: R. W. HENDRICKS /v Abedite

CHROMATE GENERATION FROM SCRAP TAPE
Reference: Your Speedimemo of September 14, 1967

You Eﬁquested information on the probability that
scrap "Crolyn"*" magnetic tape would generate chromates when
weathered, e.g., on the Newport plant dump and, hence, constitute

a pollution problem. ‘
We have information on a.tape sample, H-13D (an early

Huntley J65 formulation tape), which has been soaked in water

for two years, which indicates the pollution hazard from scrap

tape is minimal, if indeed there is any hazard. We do not feel

this problem need be a cause for concern.

The work which follows is described on pages 2235 and
227 of my notebook 65-II. On August 30, 1965, a 25 square inch
sample of tape H-13D (containing approximately 214 mg. CrOa%
was put in a 4d-ounce bottle of distilled water (about 115 ml.).
A second bottle was made up with 200 mg. of Cr0z D8-157 in
L4 ounces of water. After 24 hours, no color was visible in
the tape bottle, while the bottle containing oxide had reached
a chromate concentration of approximately 1 mg./l. (from visual
comparison with standard solutions). After two weeks (September 14,
1665), there was still no visible color in the tape bottle, and
a test by W. G. Bottjer for chromate was negative. (From other
work, 65-II, page 245, the oxide bottle would have been at a
chromate level of approximately 50-100 mg./liter at this point.
The two bottles were next placed in a 65°C. oven for twenty
nhours, after which the water in the tape bottle appeared "very
s.ightly yeliow," and the water in the oxide bottle had increased
to a color corresponding to approximately 500 mg. CrO4 per liter.

aR200068 @
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(Unfortunately, the contents were not analyzed more accurately
at that time.) The bottles were then left to stand in

John Dickens' office until now, and both appear to be unchanged
after two years. The bottle containing tape still appears very
slightly colored, and by comparison with standard solutions,

the water contains approximately 5 mg. CrOs4 per liter. The
bottle containing oxide still has about 500 mg. per liter, again
"by comparison with standards. '

Despite the very slight water coloration which appears
when tape is exposed to water even at 65°C., magnetic degradation
is severe. Work by H. G. Ingersoll in later 1965 (my notebook
65-III, October 5, 1965) showed that a typical J365 tape lost
13% magnetically in 24 hours in water, versus 7% in air at 65°C./
50% RH. The inference is that the oxide (or the chromic acid
resulting from hydrolysis) reacts almost entirely with the binder,
even when tape is _soaked in water. Significantly, we have never
found free chromic acid in oxide which has been exposed to a
reducing agent, or from degraded tape samples. (W. G. Bottjer
made careful x-ray studies in late 1965. The only degradation
product found was y-CrOQH.)

From this, we conclude that tape stored outdoors,
or in contact with a large excess of water at room temperature,
would generate essentially no extractable chromates. Tape
generates cliromates at least one hundred times less rapidly
than oxide at 65°C. In my experiment, all of the 5 mg. per
liter apparently originated during the 65° cycle, and virtually
none at room temperature in two years. (No more than about
0.1% of the available chromium.) :

If this does not suffice for your purposes, I suggest
that larger quantities of tape be soaked in a large excess of
‘water at room temperature, and the chromate concentration of
the water be monitored by looking for color buildup. Standard
colorimetric comparison methods can be used to establish low
chromate levels quite accurately. This approach would, of. course,
actually represent an accelerated test, since tape would actually
not be constantly soaked in liquid water on the Newport dump.

. This might, however, suffice to. establish an upper limit of
extractables more accurately than my data permit.

Céll me if further clarification is needed.

RWH/dlc
9/28/67

AR200069



ORIgya,

{ Rad)
E., I. DU PONT DE NEMOURS & COMPANY CC: E, L. Rodowskas
. R. M. Salemi
PIGMENTS DEPARTMENT E. H. Kolb

W. A. Roberson

Newport, Delaware
May 31, 1968

MEMORANDUM

———

TO: W. B. JENNINGS (2)
FROM: W, E. STUEFER AL

Tape contaminated with chromium dioxide, as you have
frequently indicated, is a toxicity problem if burned. It is
also a handling problem due to bulk and lightness. 1In accord
with the need to keep separate from flammables and to minimize
the burying problem, it is requested that all tape of this
nature be kept separate from other area scrap and that it be
bagged or secured in some other manner. It is also requested
that means of further compacting it in the future be investigated.

WES/fc

AR200070




a-t

- .~ PHOTO PRODUCTS DEPARTMENT
"7 Newport Plant

Nhga

. uu‘;‘; ’.Y!AL
CC: R. M. Salemi {-lad)
E. H. Xolb
" W. B. Jennings III _
. ' M. Chiaverini

:T ) . P. 8. duPont IV
. : “ L. S. Smith

May 31, 1968
TO:  W. E. STUEFER
FROM: J. R. HOGAN

~

Dump Materials -—- Forecast

Ref: Letter to EHK from JRH -=- 5/14/68

The following is additional information that you
:equested: :

A. Dempster Dumpster Loads -- Dispersion/Coater Materials

Forecast == Date

. Material Volumes Present 3068 4068
. 1. Scrap Magnetic Tape, ft.® 1650 3500 7000
2. Compar Tubing Containing Dried
Dispersion, ft.® 25 . 25 25 -
3. Glass Jars and Tubing, £ft.3 . 2 3 5
4, Tin Cans, ft.® ' 10 15 25
5. Small Amounts of Dispersion, ft.3 1l 1l 2
{ 6. Spent Filterite and Rigimesh
~ filters, ft.® =~ 9 12 30
7. Lever Paks, ft.3 80 80 120
TOTAL VOLUME,Ft.®2 : 1777 3636 7207
Number of Dempster Dumpster Loads, Per Month 11 22 ' 44 -

- - . ; . AR200071

5/31/68 .
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‘- PHOTO PRODUCTS DEPARTMENT

oR .
Newport Plant [<7 (;;G’”Al
in i E. L, Rodowskas - ed)
R. M. Salemi
E. H. Kolb | ()
L. S. Smith
- M. Chiaverini
Dr. Waller

June 28, 1968

TO: W. E. STUEFER
FROM: W. B. JENNINGS

DISPOSAL OF SCRAP MAGNETIC TAPE

Ref. your letter of 5/31/68 to W. B, Jennlngs)
Ref. your letter of 6/11/68 to L. S. Smith

P

Your letter of 5/31/68 requests more complete
segregation of chromium containing waste from the Magnetic
Tape area to permlt proper dlsposal at the plant dump.
While such segregation has been our previous practice, we
have re-emphaslized this fact to all personnel and we will ‘
follow-up to insure compliance. Our practice 1is summarized
in the attached--letter from M. Chiaverini. -

We have lnvestligated the posslble use of a baler to
reduce the bulk volume of scrap tape. High spot cost is
$5-6000 without building.

Your letter of 6/11/68 requests that we consider off-
plant disposal locations for chromlium containing waste. We
have requested the asslistance of Dr. Robert Waller in '
searching for such locatlions. We will keep you informed of
progress.

WBJ:evb
Attach.

AR20007: g




. PHOTO PRODUCYTS DEPARTMENT

Ze-+™_ ~ Newport Plant 811(5 d
| Jernings ITIT

2 = gy,
L. 3. Smch L7
: ﬁ%mg L
. : June 13, 1968
. 703 ALL MAGNETIC TAPE PERSONNEL
FROM: MAURO CHIAVERINI

DISPOSAL OF WASTE MATERIALS AND HOUSEKEEPING OF OUTSIDE AREAS

To comply with Newport Plant waste disposal regulations
and to maintain a high level of housekeeping standard in our "out-
side" areas these procedures must be followed:

1. Cigarette butt cans located in "outside" areas are to be used
for disposing of cigarette butts. Papers and other waste
should not be deposited in these cans.

( ‘ 2. Efforts are necessary in separating materials going to the Newport
Plant dump from MDF. All MDF scrap materials are to be separated
into three types of scrap. These ares

a. All scrap magnetic tape is to be put in polyethylene bags
to prevent the tape from being scattered over the outside
areas. These bags of tapes are to be disposed of in the
Dempster Dumpster marked for "Trash Tepe Only".

b. All items that have came in contact with Cr0O, dispersion
and/or solvent will be disposed of in empty Lever Paks
located in a designated roped-off area on the soutn
side of A-212. Examples of these items are: Texwipes
and Nainsook rags used for cleaning up dispersion.

(These items should have been deposited in red safety trash
cans prior to their being removed to the lever paks: 2.
spent filter elements; and 3. small amounts of dispersion,
etc,

¢. All cother items are to be disposed of in the Dempster Dumpster
marked for "Trash Only". Examples of these items are:
1. cardboard boxes and other paper product itemss 2. woed

‘ items, etc. '
A?A’f’) \ The Dempster Dumpsters are to de taken to the Plant dump

every scheduled working day. The lever paks are to be taken o i
dump, grefc.ably alter esach saift, but should depend on tne Zuilness

~ lor when. | AR200075
‘ ' Parking of cars in such a manner than blocks access to
removal of the Dempster Dumpster to the Planc dump must be discon-
tinued.

HMCA e
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PHOTO PRODUCTS DEPARTMENT 729

Newport Plant Hg
| CC: E. L. Rodowskas XN
' R. M. Salemi TS
. E. H. Kolb T
\ L. S. Smith
) M. Chlaverini
Dr. Waller

June 28, 1968

TO: W. E. STUEFER .
FROM: W. B. JENNINGS

DISPOSAL OF SCRAP MAGNETIC TAPE

- (Ref. your letter of 5/31/68 to W. B. Jennings)
Ref. your letter of 6/11/68 to L. S. Smith

N

Your letter of 5/31/68 requests more complete
segregation of chromium containing waste from the Magnetic
Tape area to permit proper disposal at the plant dump.
While such segregation has been our previous practice, we
‘ have re-emphasized this fact to all personnel and we will
follow-up to insure compliance. OQur practice is summarized
in the attached letter from M. Chlaverini.

We have linvestigated the possilble use of a baler to
reduce the bulk veclume of scrap tape. High spot cost 1s
$5-6000 without building. -

Your letter of 6/11/68 requests that we consider off-
plant disposal locations for chromium contalning waste. We
have requested the assistance of Dr. Robert Waller in
searching for such locations. We wlll keep you informed of
progress. : :

WBJ:evb
Attach.

® o AR200076
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. - PHEOUTO PRODUCTS DEPARTMENT
gE— Newpor., Plant 84'pg,2
CCp W. B, Jermings III
L., §., Smith
| _ June 13, 1968 ' ‘
TO: ALL MAGNETIC TAPE PERSONMEL

FROM: MAURO CIHIAVERINI

DISPOSAL OF WASTE MATERIALS AND HOUSEKEEPING OF OUTSIDﬁ AREAS

To comply with ﬁewport Plant waste disposal rogulatioans
and to maintain a high level of housekeeping standard in our “out-
side” areas these procedures must be followed:

1. Cigyarette butt cans located in "outside" areas are to be used
for disposing of cigarette butts. Papers and other waste
should not be deposited in these cans. :

( 2. Efforts ave necessary in separating materials going to the Newport
Plant dump from MDF. All MDF scrap materials are to be separated
into thres: types of scrap. These ares

"a., All ncrap magnetic tape is to be put in polyethylene bags
~ to prevent the tape from being scattered over the outsid
areas. These bags of tapes are to be disposed of in thei
- Dempster Dumpster marked for “irash Tepe Only“.

All items that have come in contact with Croa dispexsloh
and/or solvent will be disposed of in empty Lever Paks

’ /) -
”yzyl located in a designated roped-off area on the SoUth
w&ﬂ side of A-212., Examples of these items are: Texwipes

JM(/ and Nainsook rags used for cleaning up dispersion.

{ (These items should have been deposited in red safety trash
o cans prior to their being remcved to the leveyr paks: 2.

spent filter elements; and 3. small amounts of dispersion,
Toets.

c. All ¢ther items are to be disposed of in the Dempster Dumpster
marked for "Trash Only*. Examples of these items are:
1. cardboard boxes and other paper product items; 2, weod
items, etc.

‘ Tae Dompster Dumpsters are to be taken to the Plant dump

v ) veord sonedeled working day. The lever paks ave to be taken to tha
; dumg .. oewdic cntoer each shaft, but should depend on the fuilness
v of rhem,

Pirking of cars in such a manner than bloc‘l@sﬁzzg&g ZZ
remowval of tae Dempster Dumpster to the Plant dump must be discon-
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